Abstract. Let p be a rational prime and N a positive integer which is prime to p. Let W be the p-adic weight space for GL 2,Q . Let C N be the p-adic Coleman-Mazur eigencurve of tame level N . In this paper, we prove that any irreducible component of C N which is of finite degree over W is in fact finite over W.
Introduction
Let p be a rational prime. LetQ p be an algebraic closure of Q p and C p the p-adic completion ofQ p . For any element a ∈ C p , we denote its p-adic valuation by v p (a), which we normalize as v p (p) = 1, and its p-adic absolute value by |a| p = p −vp (a) . Let W be the weight space for GL 2,Q over Q p satisfying
For any positive integer N which is prime to p, we have a reduced rigid analytic curve C N over W, the Coleman-Mazur eigencurve, which parametrizes the overconvergent eigenforms of tame level N and finite slope [CM, Buz] . Though it plays an important role in number theory, the global geometry of C N is not well understood. However, with recent groundbreaking works including [DL, LWX] , we are now gradually revealing what C N looks like globally.
Let C be an irreducible component of C N . We know by Hida theory that C is finite over W if it is in the ordinary locus C ord N . Conversely, Chenevier proved that if C is finite over W, then a conjecture of ColemanMazur-Buzzard-Kilford (see [LWX, Conjecture 1.2]) , claiming that the slopes should tend to zero near the boundary of W, implies that C is in C ord N [Che4, Chapitre 1, §3.7] . Note that the conjecture is now known to be true in many cases [BK, LWX, Roe] .
An irreducible component C of C N is said to be of finite degree if the degree of any fiber of the weight map C → W is finite (we do not impose the requirement that the map from C → W is quasi-compact, so this is a more general notion than a component which is quasi-finite over the weight space). Otherwise, it is said to be of infinite degree. In [Che4, loc. cit.] , Chenevier predicts that any irreducible component of finite degree should be finite over W, and that this should follow from the properness of C N in the sense of Buzzard-Calegari [BC] . The latter property means that any morphism from the punctured closed unit disc to C N extends to the puncture, and Diao-Liu proved that C N is proper in this sense, at least when the morphism is defined over a finite extension of Q p [DL, Theorem 1.1] . In short, what Chenevier expected can be viewed as a version of 'quasi-finite plus proper implies finite'.
The problem is that this properness is a quite different notion from the properness in the usual sense in rigid analytic geometry. In fact, since C N is finite over W × G m and thus it is partially proper over W, the weight map C N → W is proper in the usual sense if and only if it is quasi-compact. However, since the slopes of classical cuspforms of level Γ 1 (Np) and weight k can be arbitrarily large as k increases, the map C N → W is never quasi-compact. Moreover, the partial properness over W does not necessarily imply the properness in the above sense; for example, the natural open immersion from the punctured open unit disc A(0, 1) to any of the connected components of W is partially proper, while A(0, 1) does not have the extension property as above. In this paper, we nonetheless prove that Chenevier's prediction is true, as follows. Theorem 1.1. Let C be an irreducible component of the eigencurve C N which is of finite degree. Then C is finite over W.
By combining the theorem with known cases of the Coleman-MazurBuzzard-Kilford conjecture, we also prove that irreducible components of eigencurves of finite degree are in the ordinary loci in many cases (see §6), which gives a partial answer to a question raised by ColemanMazur [CM, p. 5] .
We end this introduction by sketching the proof of Theorem 1.1. We may assume that C is a non-Eisenstein component. If C contains classical oldforms as a Zariski dense subset, then we will relate C to an irreducible component of the eigencurve of a smaller tame level via degeneracy maps (Lemma 4.3) . By an induction on the tame level, this will reduce ourselves to the case where C contains enough classical newforms.
In this case, we will show that the projection to a spectral curve induces a 'generic isomorphism' from C to a Fredholm hypersurface Y of finite degree (Lemma 5.1). A similar result for N = 1 is stated in [CM, Corollary 7.6.2] , while what we will prove is slightly weaker: there exists a finite set
By the p-adic Riemann existence theorem [Lüt, Ram] , for any x ∈ W in the component to which C is mapped, there exists a sufficiently small closed punctured disc D × centered at x such that the covering
× is of Kummer type over C p . Namely, it is isomorphic over C p to the direct sum of finitely many punctured closed discs centered at the origin and the projection from each connected component to D × is given by the map z → x + z m with some positive integer m. Since Y is a Fredholm hypersurface over W, we can descend this isomorphism to a finite extension of Q p (Proposition 2.3).
Hence ((Y \ F 0 ) \ E) \ E ′ is locally isomorphic to a punctured closed disc minus a discrete subset minus a discrete subset, and the above 'generic isomorphism' gives a section from it to C. Now Diao-Liu's properness of the eigencurve enables us to fill the holes of discrete subsets and extend the section to the whole closed disc, which is enough to show the finiteness of C (Lemma 2.1). Taïbi for helpful conversations. Both authors would like to thank the author of the blog Persiflage whose post [Per] initiated our interest in the question answered by this paper. S.H. was supported by JSPS KAKENHI Grant Number 26400016 and J.N. was supported by ERC Starting Grant 306326.
Fredholm hypersurfaces
Let K/Q p be a finite extension inQ p . Consider the formal power
.3] and µ : Y → W 0 the natural projection. We denote the parameter for A 1 by T . Let Q(T ) = 1 + a 1 (w)T + · · · + a n (w)T n + · · · be the Fredholm power series with coefficients in
Note that, by the Weierstrass preparation theorem, every non-zero a n (w) has only finitely many zeros in W 0 . If a n (w) = 0 for infinitely many n, then the set m≥1 n≥m {x ∈ W 0 | a n (x) = 0} is countable and there exists x ∈ W 0 such that µ −1 (x) is an infinite set. In this case, we say Y is of infinite degree. Otherwise, there exists an integer n satisfying a m (w) = 0 for any m > n and a n (w) = 0. Then, for any x ∈ W 0 , the degree of the fiber µ −1 (x) is bounded by n. In this case, we say Y is of finite degree. In the finite degree case, put
and X = Spf(B) rig , which is the projective closure of Y over W 0 . Then X is finite flat over W 0 and Y is identified with the Zariski open subspace X[1/U] of X via U = T −1 . Note that Y is the complement of a subset of the zeros of a n (w) in X. In both finite and infinite degree cases, the image of Y in W 0 is the complement of a finite set. 
Lemma 2.2. Suppose that Y is of finite degree and reduced. Then there exists a finite subset F of W 0 such that the map
Proof. Let B be as in (2.1) and I the discriminant ideal of the finite locally free map
Then I is a locally principal ideal of A. Since A is a UFD, the ideal I is principal. By the Weierstrass preparation theorem, it is enough to show I ⊗ O K K = 0 in the ring 
where the union is taken over the set of finite extensions L/K in C p .
Proof. Any element of the set of the lemma is integral over K t . Conversely, let f be a root in C p t of a monic polynomial over K t . Then the absolute Galois group Gal(Q p /K) acts continuously on the finite set of roots in C p t of this polynomial, and thus the action factors through the quotient by a subgroup Gal(Q p /L) with some finite exten-
As promised, we now show that the map
) of U by the above composite is also bounded, and hence it is an element of the subring O(D i,Cp ) = C p t . Since it is a root of the equation
Eigencurves and their properness
Let D N be the Coleman-Mazur-Buzzard eigencurve of tame level N over the weight space W, which is constructed from the full Hecke algebra
acting on the space of overconvergent modular forms of tame level N, via the eigenvariety machine [Buz] . We denote by X N the subset of D N consisting of points corresponding to classical normalized eigenforms of level Γ 1 (Np m ) for some positive integer m and of finite slope. We also denote by X 0 N the subset of X N consisting of cuspidal eigenforms. By a similar argument to [Che2, Proof of Proposition 3.5], we see that the subset X N is Zariski dense in D N .
We say an overconvergent modular form is cuspidal-overconvergent if the constant term of its Fourier expansion vanishes at any unramified cusp [CM, §3.6] . By considering the action of H on the space of cuspidal-overconvergent modular forms, we obtain the cuspidal eigen-
For any α ∈ H, we denote by Z α the spectral curve for the operator αU p [CM, §6.1] . Then the arguments in [CM, §7.3] are valid also for our case: we can define the isomorphism ρ β,α in the proof of [CM, Proposition 7.3 .5] over each admissible affinoid open subset of W and glue them as in the proof of [Buz, Lemma 5.6 ]. Thus, for any α ∈ 1 + pH, we have a finite map π α : D N → Z α . Note that, for any α ∈ 1 + pH and any x ∈ W, every eigenvalue of αU p appearing in the space of overconvergent modular forms of weight x is an element of O Cp . This implies that the characteristic power series P (T ) of αU p has coefficients with absolute values bounded by one, and on each connected component
rig of W, the power series P (T ) is an element of the ring
We also have another construction of the nilreduction D N,red of D N via Galois deformations, as follows. Let Σ pN be the set of places of Q consisting of ∞ and the prime factors of pN. We denote by G Q,Σ pN the Galois group of the maximal algebraic extension of Q unramified outside Σ pN . For any p-modular representationV of tame level N [CM, §5.1], we denote by RV the universal deformation ring of the determinant ofV [Che5, Proposition 3.7] and put
where the disjoint union is taken over the set of isomorphism classes of suchV . By restricting the determinant of the universal pseudocharacter on the generic fiber to the inertia subgroup at p and using local class field theory, we have a homomorphism
By twisting it as in [CM, §5 .1], we obtain a natural projection X N → W.
On the other hand, we have an injection
where ρ f is the p-adic pseudocharacter of G Q,Σ pN attached to f and a l (f ) is the eigenvalue of the Hecke operator U l acting on f . Then we denote by C N the Zariski closure of X N in the right-hand side. From the definition, the rigid analytic variety C N is reduced. Since we have a pseudocharacter of G Q,Σ pN over D N,red such that its specialization at f is equal to ρ f for any f ∈ X N , we have a natural map 
Recall that an analytic subset of a rigid analytic variety X is said to be discrete if it is equidimensional of dimension zero. Note that any analytic subset of a discrete subset of X is also discrete, and an analytic subset of X is discrete if and only if every irreducible component of it is discrete. Lemma 3.2. Let ϕ : X → Y be a finite morphism of rigid analytic varieties. Let E ⊆ X and F ⊆ Y be discrete subsets. Then the analytic subsets ϕ(E) and ϕ −1 (F ) are both discrete.
Proof. We give E, F , ϕ(E) and ϕ −1 (F ) the reduced structures. The induced map ϕ E : E → ϕ(E) is finite surjective and both sides are reduced. For any admissible affinoid open subset V = Sp(A) of ϕ(E), we denote by B the affinoid ring of ϕ −1 E (V ). Over V , the map ϕ E is given by a finite injection A → B. Since B is of dimension zero, so is A and ϕ(E) is discrete. Since ϕ(ϕ −1 (F )) ⊆ F is discrete, the same reasoning implies that ϕ −1 (F ) is discrete.
Let F be any discrete subset of D × K . In the sequel, we will need to take a special type of covering of D × K separating the points in F , as follows. Take an admissible covering
Since U j is affinoid and F is discrete, the set F ∩ U j is finite and for some finite Galois extension K j /K, every element of
are admissible open subsets of U j,K j which are disjoint to each other. For any positive real number s j ∈ |K
is an admissible covering. We will refer to any covering of this type as a covering of D × K adapted to the discrete subset F . Lemma 3.3. Let K/Q p be an extension of complete valuation fields and X a separated rigid analytic variety over K. Then X is BuzzardCalegari proper at K-algebraic points if and only if for any finite extension L/K and any discrete subset
Proof. Suppose that X is Buzzard-Calegari proper at K-algebraic points. We may assume L = K. Take a covering of D × K adapted to the discrete subset F as above. By assumption, each morphism
For any element σ ∈ Gal(K j /K), consider the induced map σ * : U j,K j → U j,K j . Since the restriction ofφ j to the admissible open subset U j,K j \ {y j,1 , . . . , y j,n j } is the base extension of ϕ| U j \F ∩U j to K j , we havē ϕ j • σ * =φ j on this subset. Since this subset is Zariski dense and X is separated, the equalityφ j • σ * =φ j holds on U j,K j . By the descent of morphisms [Con3, Corollary 4.2.5], we obtain morphisms U j → X . Since they coincide with each other on a Zariski dense subset of U j ∩ U j+1 and X is separated, they glue to define a morphism D × K → X . Again by assumption, it extends to a morphism D K → X . 
, where every ϕ(X i ) is an irreducible analytic subset of Y. Since C is irreducible, we have C ⊆ ϕ(X i ) for some i and [Con1, Lemma 2.2.3] implies C = ϕ(X i ).
Suppose moreover that C is equidimensional of dimension d. We consider on C and C ′ = X i the reduced structures. Then the induced map ϕ : C ′ → C is finite surjective and, over each admissible affinoid open subset V ⊂ C, the map ϕ is defined by a finite injection of affinoid algebras O(V ) → O(ϕ −1 (V )). Thus the latter ring is of dimension d. Since dim(O C ′ ,x ) is the same for any x ∈ C ′ [Con1, p. 496], we see that C ′ is equidimensional of dimension d. As for (2), we have a finite surjection C → ϕ(C), where we give both sides the reduced structures. As in the last part of the proof of (1), we see that ϕ(C) is an irreducible analytic subset which is equidimensional of dimension d. Thus [Con1, Corollary 2.2.7] implies that ϕ(C) is an irreducible component of Y.
Definition 4.2. Let C be any irreducible component of the eigencurve C N and κ : C → W the weight map.
(1) We say C is of finite degree if deg(κ −1 (x)) is finite for any x ∈ W. Otherwise, we say C is of infinite degree. (2) We say C is Eisenstein if C ∩ X nc N is Zariski dense in C. Otherwise, we say C is cuspidal.
(3) Suppose that C is a cuspidal component. We say C is q-old if C ∩ X q-old N is Zariski dense in C, and C is N-new if it is not q-old for any prime q | N.
Let C → Y be a finite surjection to a Fredholm hypersurface over a component W 0 of W. Then C is of finite degree if and only if so is Y . Indeed, if Y is of infinite degree, then there exists x ∈ W 0 such that the fiber of Y → W at x is an infinite set, which implies that C is not of finite degree. In particular, if C is of infinite degree, then some fiber of κ : C → W is an infinite set. If C is Eisenstein, then as in [CM, §3.6] we see that C is in the ordinary locus of C N and hence it is finite over W. If C is cuspidal, then it is contained in the cuspidal eigencurve C Proof. Let κ(q) be the image of q ∈ Z × p by the restriction of the uni-
We denote byC M the closed subvariety of C M × A 1 defined by
where U is the parameter of A 1 . The first projection π
where the last A 1 's on the rightmost entries are the q-parts, the map j is given by
the other horizontal arrows are the natural closed immersions and the map π is induced by the natural map G Q,Σ pN → G Q,Σ pM . Note that the morphism X M → X N is over W. From [Miy, Corollary 4.6 .20] we see that, for any element g ∈ X 0 M , the subset of f ∈ X q-old N satisfying a l (f ) = a l (g) for any prime l = q is in bijection with the fiber (π ′ ) −1 (g) via the map f → a q (f ). Moreover, every element of X inC M . We give C andC the reduced structures. Then π induces a morphismC → C N , which we also denote by π. Since C M and C N are finite over W × G m , the morphism π :C → C N is also finite and, by the assumption that C is q-old, the map π −1 (C) → C is surjective. Now Lemma 4.1 (1) shows that there exists an irreducible component C ′′ ofC which is equidimensional of dimension one satisfying π(C ′′ ) = C. From Lemma 4.1 (2), we see that
is an irreducible component of C M . This concludes the proof.
For N-new components, we show the following density result of Nnewforms.
Lemma 4.4. Let C be any irreducible component of C N which is Nnew. Let f be an element of C of integral weight k, level Γ 1 (Np) and slope s. Then, for any sufficiently large integer M, there exists a classical N-new eigenform g ∈ C ∩ X N of integral weight k ′ > 2s + 1, level Γ 1 (Np) and slope s satisfying
Proof. Put x = κ(f ). By assumption, for any prime q | N there exists an analytic subset F q of C satisfying
Consider the decomposition F q = i∈I F q,i into irreducible components. If F q,i is equidimensional of dimension one, then [Con1, Corollary 2.2.7] yields C = F q,i , which contradicts C = F q . Therefore, F q,i and F q are discrete subsets. Moreover, we have a discrete subset E of C which contains all points corresponding to classical Eisenstein series. Hence F = E ∪ q|N F q is also a discrete subset of C. Now let us consider the projection π 1 : C N → Z 1 to the spectral curve Z 1 for the operator U p , and the projection µ : Z 1 → W. Let Y be the image of C by the map π 1 with the reduced structure. Since π 1 is finite, Y is irreducible. By [Buz, Theorem 4.6] and [Che1, Proposition 6.3.2] , there is an affinoid open neighborhood U of π 1 (f ) in Z 1 with µ(U) = V ⊆ W connected affinoid open such that U is finite over V and it is the Fredholm hypersurface defined by a polynomial factor of the characteristic power series of the U p -action on the space of overconvergent modular forms over V . The intersection Y ∩ U is a union of irreducible components of U, and hence it is again a Fredholm hypersurface defined by a polynomial, which we denote by Q(T ) = 1 + a 1 (w)T + · · · + a n (w)T n .
Since µ : U → V is finite and V is irreducible, we have µ(
is defined by w = x k , and we have V ⊆ W 0 . We denote by Q k (T ) the specialization of Q(T ) at w = x k . Then the image π 1 (f ) ∈ Z 1 gives a root of Q k (T ) of p-adic valuation −s.
Let (m s , λ s ) be the right endpoint of the segment of slope s in the Newton polygon of Q k (T ). Note that, for any positive integers M and t with p ∤ t, we have
Thus there exists an integer
This yields
Hence the Newton polygons of Q k (T ) and Q k ′ (T ) coincide with each other on the segments of slopes no more than s. Take a closed disc D centered at x k of some radius ρ sufficiently small so that D is an admissible open subset of V . Let M be any integer satisfying
) is affinoid and π 1 (F ) is a discrete subset of Y , the intersection U ′ ∩ π 1 (F ) is a finite set. Thus we can find an integer k ′ > 2s + 1 of the form
Since Q k ′ (T ) has roots of p-adic valuation −s, we can take y ′ ∈ Y ∩ U in the fiber of x k ′ corresponding to such a root. Since y ′ ∈ U ′ , the choice of x k ′ implies y ′ / ∈ π 1 (F ). By Coleman's classicality theorem [Col1, Theorem 1.1], any point g ∈ C above y ′ is a classical eigenform of level Γ 1 (Np). Since y ′ / ∈ π 1 (F ), the eigenform g is N-new. This concludes the proof.
Proof of the main theorem
In this section, we prove Theorem 1.1.
rig be the component of W containing the image of C for the weight map κ : C N → W. Since every Eisenstein component is finite over W, we may assume that C is cuspidal.
First we assume that C is N-new. In this case, we begin with following the proof of [CM, Lemma 7.4.3] : Since the image κ(C) only omits finitely many points of W 0 , there exists f ∈ C of some integral weight and level Γ 1 (Np). By Lemma 4.4, we can find an N-new classical eigenform g ∈ C of weight k, level Γ 1 (Np) and slope s < (k − 1)/2.
We denote by M k (Γ 1 (Np)) ≤s the space of classical modular forms of weight k, level Γ 1 (Np) and slope no more than s. By the classicality theorem, it is equal to the space of overconvergent modular forms satisfying the same conditions. By the choice of s, the operator U p acts semi-simply on M k (Γ 1 (Np)) ≤s . Then, as in the proof of [CM, Sublemma 6.2.3] , there exists α ∈ 1 + pH such that the αU p -eigenspace of M k (Γ 1 (Np)) ≤s containing g does not contain eigenforms other than g. Furthermore, the generalized αU p -eigenspace of M k (Γ 1 (Np)) ≤s containing g is one-dimensional; otherwise its N-old part or Eisenstein part would be a non-trivial H-stable subspace and thus contain an eigenform other than g. Consider the projection π α : C N → Z α to the spectral curve for αU p . Then the image π α (g) ∈ Z α gives a simple root of the characteristic power series of αU p specialized at weight k. This means that π α maps C onto an irreducible component Y of Z α without multiplicity. Note that Y is also of finite degree.
Let F be any finite subset of W 0 such that the map µ :
induced by π α is generically isomorphic. Namely, there exists a discrete subset E ′ of (Y \ µ −1 (F )) \ E such that the map
Proof. We denote by P (T ) the characteristic power series of αU p over W 0 and by Q(T ) = 1 + a 1 (w)T + · · · + a n (w)T n the irreducible factor of P (T ) defining Y . In the ring of entire series
, we can write P (T ) = Q(T )H(T ), where Q(T ) and H(T ) have no common factor. For any admissible affinoid open subset W ⊆ W 0 , we denote the restriction of Q(T ) to W by Q W (T ). For any x ∈ W 0 , we denote the specialization of Q(T ) at x by Q x (T ), and similarly for H(T ). Note that if W is an admissible affinoid open subset of W 0 \ F , then the element a n (w) is invertible on W .
Put 
Proof. It is enough to show that for any admissible affinoid open subset
is the residue field of x. From [Con1, Lemma 4.1.1 (1)], we see that the natural maps
are isomorphic for any sufficiently large m. Therefore, the natural map
is also an isomorphism for any sufficiently large m. 
. From the definition of the resultant (see [Col2, §A3] ), we see that Res(Q W , H W ) x = Res(Q x , H x ) for any x ∈ W , whereQ x is the specialization ofQ W at x. By [Col2, Lemma A3.7] , we have (Q W (T ), H W (T )) = 1. Thus the factor Q W (T ) gives an admissible affinoid open subset V of Z α | W which is a member of its canonical admissible covering (see for example [Che1, Proposition 6.3.2] ). In fact, we have
Since Y is without multiplicity, V is reduced. Since the proof of [CM, Proposition 7.1.3 ] is valid also in our situation, the projection
Note that D N | V and V are finite flat of the same degree over W and the locus where this projection is not isomorphic is the analytic subset defined by the determinant of
. By gluing, we obtain a discrete subset
where the vertical arrow is the natural closed immersion and the oblique arrow is a surjection between reduced rigid analytic varieties. Hence the oblique arrow is an isomorphism.
Let K/Q p be any finite extension and take any x ∈ W 0 (K). By Proposition 2.3, there exists a closed disc D of sufficiently small radius in
Thus we have a section
We take a covering of D × i,L adapted to the discrete subset E i , as in the proof of Lemma 3.3. Namely, we take an admissible covering D
is L i,j -rational. Take mutually disjoint sufficiently small closed discs
By Lemma 3.3 and Theorem 3.4, the morphism
On each admissible affinoid open subset V i,j , the intersection E ′ i ∩V i,j is finite. Thus, again taking a sufficiently small closed disc centered at each element of E ′ i ∩ V i,j and applying Theorem 3.4 as in the proof of Lemma 3.3, we obtain an extension V i,j → C L i,j of the section s i .
These extended maps coincide with each other on a Zariski dense subset of D i,j,k ∩ V i,j . Thus, by gluing and the Galois descent as before, they define morphisms U i,j → C L , which also glue to yield a morphism D × i,L → C L . Again by Theorem 3.4, it extends to a morphism g i :
i is equal to the section s i . Taking the direct sum of g i 's, we obtain a morphism
On the i-th component D i,L of S, the composite Now we proceed by induction on N. Suppose that the theorem is proved for any tame level less than N. To show the theorem for the case of tame level N, we may assume that C is q-old for some prime q | N. Put M = q −1 N. Lemma 4.3 implies that there exist an irreducible component C ′ of C M and a rigid analytic variety C ′′ with finite surjections C ′ ← C ′′ → C over W. Since C is of finite degree, C ′′ is also of finite degree over W. Thus C ′ is also of finite degree. By the induction hypothesis, C ′ is finite over W and so is C ′′ . Let Y be the image of C by the projection π 1 : C N → Z 1 with the reduced structure. Note that Y is also of finite degree. Since the composite C ′′ → C → Y is surjective, Lemma 2.1 implies that Y is finite over W. Thus C is also finite over W. This concludes the proof of Theorem 1.1.
Application
Chenevier proved that an irreducible component of an eigencurve which is finite over the weight space is in the ordinary locus if we know that the slopes tend to zero near the boundary of the weight space ([Che4, §3.7] . See also [LWX, Proposition 3.24] ). The latter claim on the boundary behavior is a conjecture of Coleman-Mazur-BuzzardKilford (see [LWX, Conjecture 1.2] ), and it is shown for the case of N = 1, p = 2 [BK, Theorem A] and for quaternionic eigencurves [LWX, Theorem 1.3] . Moreover, for the case of N = 1 and p = 3, it is also shown on the even component of the weight space, namely the component where the weight characters κ satisfy κ(−1) = 1 [Roe, Theorem 1.1]. Thus, by combining Theorem 1.1 with those results (and for quaternionic eigencurves, also with the p-adic Jacquet-Langlands correspondence [Che2] ), we obtain the following corollaries.
Corollary 6.1. For N = 1 and p = 2, the only irreducible component of the eigencurve C 1 of finite degree is the Eisenstein component. 
